Diabetes-induced neuroendocrine changes in rats: role of brain monoamines, insulin and leptin.
Diabetes is characterized by hyperphagia, polydypsia and activation of the HPA axis. However, the mechanisms by which diabetes produces these effects are not clear. This study was conducted to examine the effects of diabetes on the neuroendocrine system and to see if treatment with insulin and/or leptin is capable of reversing these effects. Streptozotocin-induced diabetic adult male rats were subjected to the following treatments: vehicle, insulin (2 U/day, s.c.), leptin (100 microg/kg BW) or leptin+insulin every day for 2 weeks. Food intake, water intake, and body weight were monitored daily. We measured changes in monoamine concentrations in discrete nuclei of the hypothalamus at the end of treatment. Diabetes produced a marked increase in food intake and water intake and this effect was completely reversed by insulin treatment and partially reversed by leptin treatment (P<0.05). Diabetes caused an increase in norepinephrine (NE) concentrations in the paraventricular nucleus with a concurrent increase in serum corticosterone. Treatment with insulin and leptin completely reversed these effects. Induction of diabetes also increased the concentrations of NE, dopamine and serotonin in the arcuate nucleus and NE concentrations in the lateral hypothalamus, ventromedial hypothalamus (VMH) and suprachiasmatic nucleus (P<0.05). Although insulin treatment was capable of reversing all these changes, leptin treatment was unable to decrease diabetes-induced increase in NE concentrations in the VMH. These data provide evidence that hypothalamic monoamines could mediate the neuroendocrine effects of diabetes and that insulin and leptin act as important signals in this process.